ABSTRAK
INTRODUCTION
Polycystic ovary syndrome (PCOS) is a syndrome of ovarian dysfunction with characteristic of anovulation, hyperandrogenism, and/or the presence of polycystic ovarian morphology. This syndrome is the most common endocrine disorder in women, present in approximately 5-7% of all women of reproductive age. This syndrome was introduced by Stein and Leventhal in 1935 based on their observations of symptoms consisting of amenorrhea, hirsutism and obesity in women whose ovaries are enlarged with follicular cysts are many and thickening fibrotic of the tunica albuginea and the cortical stroma (Falbo et al 2009) .
Based on epidemiological studies, the prevalence of PCOS is likely to increase to about 4-12% of women of reproductive age (Ayaz et al 2013) . Results of a survey conducted in England and New Zealand showed that the prevalence of PCOS is by 20%-25% of women of childbearing age (Balen 2004) . In Indonesia there has been no complete national data on the prevalence of PCOS. However, based on research at several hospitals in Indonesia, women with PCOS in Indonesia was around 16% (Biljan et al 1999) .
The main cause of PCOS is not clear. However, studies by Yen et al in 1987 proposed a hypothesis based on the classic two major concepts of hyperandrogenism and insulin resistance. The imbalance of secretion of luteinizing hormone (LH) and follicle stimulating hormone (FSH) in pituitary level causes hypersecretion of endogenous LH. LH very strongly stimulates androgen production in the ovaries and then in granulosa cells the androgen will undergo aromatization to become estrogens. Insulin, as well as LH, can directly stimulate steroid hormone biosynthesis in the ovary, especially ovarian androgen. Furthermore, this insulin causes decreased production of sex hormone binding globulin (SHBG) in the liver, leading to increased levels of free androgens. Thus, these two pathways will stimulate ovarian theca cells, resulting in increased production of androgens from the ovaries which causes disruption of folliculogenesis, abnormal menstrual cycles and oligo/chronic anovulation. Lifestyle is also associated as a trigger of PCOS, especially unbalanced diet that is high-calorie diet coupled with lack of exercise (sedentary lifestyle), resulting in obesity that causes abnormalities in insulin receptor autophosphorylation (Dunaif 1997) . Therefore, BMI (Body Mass Index) is a major determining factor in insulin resistance and hyperinsulinemia (Rotterdam ESHRE/ASRM 2004).
Clomiphene citrate is still the first line treatment in dealing with anovulation in PCOS patients. However, the use of clomiphene citrate is only in ovulation induction, since clomiphene citrate is as an antiestrogen, but it does not address the basic causes of the pathogenesis of PCOS, such as hyperinsulin and hyperandrogen. Clomiphene citrate occupy estrogen receptors located in the hypothalamus and pituitary. As a result of anti-estrogenic feature of clomiphene citrate, the hypothalamus and the pituitary will receive a wrong perception, as if there was reduction in estrogen levels in the peripheral circulation, thereby increasing the amplitude of FSH secretion in PCOS patients. The success rate of ovulation treatment of clomiphene citrate is ± 70%, but the pregnancy success rate is only 30-40% (Harwood et al 2007) . Although clomiphene citrate is the first line drug for ovulation induction in PCOS patients, obese women with PCOS often less respond to clomiphene citrate. This may be caused by insulin resistance and in conjunction with hyperinsulinemia.
Metformin as an insulin sensitizer is usually given to patients with PCOS due to insulin resistance, resulting in hyperinsulinemia that makes hyperandrogen affects the ovulation process. Metformin is a biguanide class of oral antidiabetic whose work is increasing insulin sensitivity in peripheral tissues so that the decrease in insulin will reduce ovarian androgen production and an increase in SHBG so that the amount of free androgens will decrease and improves menstrual cycle and ovulation. Metformin is 50% better than placebo in the induction of ovulation in PCOS patients (RR 1:50; 95% CI 1.13-1.99) and also can improve menstrual cycles compared to placebo (RR 1:45; 95% CI 1.11-1.90) (Kashyap et al 2004) . Systematic review and metaanalysis of 13 studies randomized control trial demonstrated the effectiveness of metformin in improving clinical and biochemical profiles in PCOS. The result is the effectiveness of metformin in ovulation induction compared to placebo (OR 3.88; 95% CI 2.25-6.69) and the combination of metformin and clomiphene citrate compared to clomiphene citrate alone (OR 4.41; 95% CI 2:37 to 8:22). The incidence of pregnancy shows significant therapeutic effect in the combination of metformin and clomiphene citrate (OR 4:40; 95% CI 1.96-9.85) (Legro et al 2007) . Ayaz et al study also showed that administration of clomiphene citrate and metformin combination can significantly regulate menstrual cycle and increases ovulation and conception in PCOS patients without complications (Lord et al 2003) .
In this study, we conducted observation in patients with PCOS who were given with a combination therapy of metformin and clomiphene citrate. By administering the combination therapy since the inception, it was expected that it affect and improve body mass index and further affects the anterior pituitary to produce FSH and LH so that it can be stimulated in the ovaries and follicle development may occur which in turn may induce ovulation.
MATERIALS AND METHODS
The study was conducted from November to December 2014. This study used observational prospective long-itudinal design with one group pre and post, in which no treatment was done to the subjects. Observation was only carried out on to the samples that met inclusion criteria, which were women of repro-ductive age of 18-40 years with BMI ≥ 25 kg/m² and was finally diagnosed with PCOS according to Rotterdam criteria that met two or more criteria (Falbo et al 2009) . This study had also been approved by the ethica committee. The exclusion criteria included pregnant and lactating women, patients with a history of diabetes mellitus or uncontrolled hypertension, patients with impaired liver function (ALT > 2.5 ULN) and impaired renal function (CrCl ≥ 1.5 ULN), patients with a history of gynecologic surgery, receiving metformin therapy, contraceptive pills, or other hormones before, or consume the drugs in the last 3 months.
During the study period we obtained 22 patients with final diagnosis of PCOS. Of the 22 patients, who met the inclusion criteria in terms of BMI ≥ 25 kg/m², there were only 20 patients, and there was one patient dropped out because the patient must undergo laparoscopy, making a total of 19 samples observed and received combination therapy of metformin 500 mg 3 times a day for 10 weeks and clomiphene citrate 100 mg for 5 days ie on menstrual day 3 to 7 for two cycles. Subjects who did not menstruate or amenorrhea were given induction first to be able to menstruate.
Follicles were measured using transvaginal ultrasound and we found follicles in a large number and size distribution was small, between 3-8 mm, and we examined levels of fasting blood glucose, fasting insulin levels, levels of estradiol (E2) in week 0 (before treatment), 5, and 10, and after administration of the combination therapy of metformin and clomiphene citrate. Blood taken for estradiol examination was performed on the same conditions and time during blood sampling before treatment, which was between the first to third day of menstruation. The multiplication result of fasting blood glucose and fasting insulin levels is divided by a constant (result of multiplication of basal fasting glucose and insulin level), resulting in HOMA-IR value. Reduced RHOMA-IR value may occur in about 40-60% in patients with PCOS (Yen 1986 ).
Data analysis used paired samples t test (paired t-test) for data with normal distribution and Wilcoxon signed rank test for not normally distributed data. Pre-and post administration of metformin and clomiphene citrate was based on the measurement results of HOMA-IR, follicle size and estradiol levels with p <0.05, indicating statistical significance. Continuous data, such as age, BMI values etc, are described as mean and standard deviations.
RESULTS
Of 19 samples observed at week 0 (baseline), it was found that the sample's average age was 28.9 ± 3.9 years with the largest distribution in the age range 26-33 years, followed next with a lifespan of 18-25 years, and the lowest percentage was in the age range 18-25 years. Average BMI was 33.8 ± 7.3 kg/m², which means an average of the samples included in the category of obesity. Mostly were subjects with obese BMI category as many as 11 patients (57.9%) and overweight BMI of 8 patients (42.1%). Nineteen samples also showed clinical signs of hirsutism but only 15 patients (78.9%) had acne. Amenorrhea occurs only in 8 patients (42.1%). HOMA-IR value changes between week 0 and 5, week 0 to week 10 and between week 5 and 10 were analyzed with non-parametric Wilcoxon signed rank test and showed a HOMA-IR significantly decrease (P <0.05) after administration of the combination therapy of metformin 500 mg 3 times a day for 10 weeks and clomiphene citrate 100 mg on days 3 to 7 for 2 menstrual cycles. Based on the results of the analysis of folicular size with a paired t test result a significant increase follicle size between weeks 0, 5 and 10 at P <0.05.
The size of follicles between week 0 and week 5, week 0 to week 10 and between weeks 5 and 10, which were analyzed by paired t test, also showed an increase in (p <0.05) after administration of the combination therapy of metformin 500 mg 3 times a day for 10 weeks and clomiphene citrate 100 mg on days 3 to 7 for 2 menstrual cycles.
The results of estradiol analysis with paired t test results showed significant reduction in estradiol levels between week 0 and week 5, week 0 and week 10, week 5 and week 10 with p <0.05 after administration of the combination therapy of metformin 500 mg 3 times a day for 10 weeks and clomiphene citrate 100 mg on days 3 to 7 for 2 menstrual cycles.
DISCUSSION
From 19 samples, it was found that 4 samples had HOMA-IR after 5 and 10 weeks of combination therapy of metformin and clomiphene citrate. From these four, 3 were categorized as overweight and one sample had the category of obesity. This indicates that obese condition may also experience a decrease in HOMA-IR up to <2.5, although the BMI did not decreased significantly. However, insulin resistance that occurs can be resolved. According to a study by Falbo et al in 2009, HOMA-IR decreased from 3.10 ± 0.62 to 2.61 ± 0.39 after administration of metformin and clomiphene citrate combination therapy for 6 cycles (Palomba et al 2006) . The study suggested that combination therapy of metformin and clomiphene citrate is given in six cycles to obtain maximum results. Table 2 . Summary of statistical analysis results of the three parameters in this study Parameters Mean ± SD in week p (significance) in week 0-5 5-10 0-10 0-5 5-10 0-10 HOMA-IR 4.9 ± 2.4 4.2 ± 2.2 3.7 ± 2.2 0.000 0.000 0.000 Follicular size 2.4 ± 1.2 3.6 ± 1.5 6.1 ± 2.2 0.000 0.000 0.000 Estradiol level 18.6 ± 16.9 8.3 ± 6.8 26.9 ± 19.2 0.000 0.000 0.000 Figure 1 . The curve changes in HOMA-IR values, follicle size and estradiol levels after the administration of the combination therapy of metformin and clomiphene citrate.
A study by Moll et al in 2006 showed that ovulation can occur in 61.3% (27 of 44) samples after combination therapy of metformin and clomiphene citrate 100 mg for 2 cycles (Moll et al 2006) . The same condition was also found in this study, where the provision of clomiphene citrate 100 mg only for 2 cycles resulted in 6 of 19 samples (31.6%) had ovulation (follicular size reached >20 mm). This means that the success rate of ovulation may increase after administration of the combination therapy of metformin and clomiphene citrate, although it is only given in two cycles. A study by Palomba carried out in 2006 which compared the change of follicular size by administration of clomiphene citrate 150 mg per day in PCOS patients and normal. The study found significant increase in follicle size on clomiphene citrate administration (p <0.05) in PCOS group after administration of more than 3 cycles. It is also in line with the decline of conception success rate after three cycles of administration (Harwood et al 2007) . Based on these studies it can be inferred that the longer the time of administration of combination therapy of metformin and clomiphene citrate, the greater the chance of ovulation occurrence.
Anti-estrogen effects of clomiphene citrate occurs primarily in the structure of the gland (gland diameter and epithelium thickness). The negative effects of clomiphene citrate has been exacerbated by the length of the half-life of this drug (Horng et al 2008) . Clomiphene citrate will significantly reduce the levels of estradiol and progesterone receptors in endometrial cytosol. Endometrial estradiol receptor levels at the end of the proliferative phase was lower in the cycle of clomiphene citrate therapy. The results also showed that estradiol levels decreased significantly (p <0.05) after administration of the combination therapy metformin for 10 weeks and clomiphene citrate for 2 cycles. A study by Horng et al in 2008 states that 24 out of 37 samples ovulated spontaneously after combination therapy clomiphene citrate and metformin for 12 weeks (Norman et al 2004) . It is indicating that the combination therapy of metformin and clomiphene citrate may increase the likelihood of ovulation. Clomi-phene citrate, which still persist in the body, has a long halflife (a few weeks) and slow release. This will lead to the accumulation of antiestrogenic effects in ovulation triggering drug in the next cycle (Horng et al 2008) .
Based on the observation of the patients' therapy outcomes achieved for ± 10 weeks of combination therapy of metformin and clomiphene citrate, it was found that as many as 14 patients from a total of 19 study subjects patients had decreased BMI, although the decline was not statistically significant. However, observed from the data on the patients' weight, some patients fell between 1 to 6 kg within ± 10 weeks.
Decrease in HOMA-IR up to <2.5 also occurred in 4 patients. Outcome of ovulation was experienced only by 6 patients out of 19 subjects. Ovulation is the successful enlargement follicular size to become de Graaf follicle (≥20 mm), in which the follicle will be ready to be fertilized. The success of ovulation is not accompanied by the incidence of pregnancy, because of the six ovulating not a single one had successful pregnancy within the range of ± 10-week period.
In this study, administration of therapy in patients with PCOS could also cause a variety of Drug Related Problem (DRP), such as the emergence of drug side effects and compliance in drug use. Potential drug side effects are nausea, vomiting, diarrhea due to the use of metformin. DRP experienced by almost all of the subjects. Another DRP identified in this study was patients' compliance in taking metformin since the side effects in the gastrointestinal tract that often occur, and so more often counseling or information, education and communication (IEC) was needed.
CONCLUSION
Significant decrease in HOMA-IR values and estradiol level, as well as a significant increase in the size of follicles are obtained in patients with polycystic ovary syndrome after administration of the combination therapy of metformin and clomiphene citrate for 10 weeks for 2 cycles simultaneously provided since the beginning of the therapy.
